The chemical syntheses of 6,7-(a-pyridyl)-I-(lJ,5-tri-O-benzoy-~-0-ribofuranosyl)-lumazinc (6) and the corresponding free nucleoside 7 are desclibed. Thiation of 6 with P 4 SIO gave a salt type adduct derivative of 4-thiolumazine 8 which afforded the frce nucleosidc 9 on deblocking. Treatment of 8 with methanolic NHJ gave the isopterin-N-l nucleoside 10. 2,2' -Anhydro compound 13 was obtained by the diphenyl carbonate technique and characterised as the diacetate 14. Acid hydrolysis of 14 gave the arabino-nucleoside 15. which was isolated also from hydrolysis of 14 with hydroxide ion. Reaction of 7 with acetyl bromide gave the l'-bromo-2'-deoxy derivative 11 as minor product together with triacetate 12 as the main analogue. Reduction of the bromo function in 11 into the expected l'-deoxy analogue during the treatment with tri-n-butyltin hydride has failed and the 2.2' -anhydro compound 15 was the only product isolated. Alternati\·ely. the 6,7-bis-(a-pyridyl)-1-(2-deoxy-3.5-di-O-toloulyl-a and ~-D-ribofuranosyl)-Iumazine (17) and (19) were synthesized from direct condensation of sugar 16 and the silylated base 4. Debo\Cking of 17 and 19 with sodium methoxide gave the free analogues 18 and 20 respectively.
Introduction
It has recently been discovered that the Acquired immunodeficiency syndrom (AIDS) is a disease reulted from infection by the human immunodeficienLy virus (HIV-l) (I. 2). Most of the compounds tested as potential anti-HTV type-l are nucleoside analogues. and so far 3'-azido-2'J'-dideoxy-thymidine (AZT) has been approved for the treatment of AIDS (3) . The remarkable structural relationship between the lumazine N-I nucleosides (4-9), which Lan be regarded as pyrazino-uridines. and uridine. thymidine and their different analogues like the antivirally active compounds a ra-thymidine (10). 5-azido-2'-deoxyuridine (IOU) (II). 5-triflouromethyl- uridine (12) and E-5-(2-bromovinyl)-2'-deoxyuridine (BVDU) (13) prompted us to extend our former investigations in this series to new pattern of substituted lumazine nucleosides. In this laboratory. the glycosylated lumazine (4. 14) as well as its 6,7-dimethyl (14) . 6,7-diphenyl (4-7. 15). 6-phenyl (7). 7-phenyl (7) . 6-and 7-p-chloro- (8) and bromophenyl (9) derivatives have been synthesized. We present now the syntheses and reactions of some potentially interesting 6,7-bis-(a-pyridyl)-lumazines as new candidates of this series.
Results and Discussion
The starting material 5.6-diaminouraeil (1) was reacted with the a-pYlidyl (2) in boiling aqueous ethanol to give the 6,7-bis-(a-pyridyl)-lumazine (3), On utilizing the Hilbert-10hnson-Birkofer procedure (16), compound 3 was convetted first into the trimethylsilylated product 4 and then treated with 1-0-acetyl -23,4-tri-0-benzoyl-(3-D-ribofuranose (5) under the trimethylsilyl triflouromethanesulphonate catalysis in 1,2-dichloroetha ne to yield the regio-and stereoselectivc N-I nucleoside 6 in 93% yield, Treatment of 6 with sodium methoxide solution a t room temperature led to the formation of compound 7 in 89% yield, Thiation of 6 with phosphorus pentasulphide in boiling dioxane gave a complex deriva-, tive, with a bathochromic shift and a lower log c: value (3,65) at 394 nm, in its UV spectrum, Therefore, the persumed structure of this compound was concluded from its UV and 'H-NNR spectra as the 4-thiolumazine nucleoside 8, In general, it seems th at the dipyridyl groups in this series incooperate P4SlO to give some type of a salt The UV assignments were based on those of l-methyl-6,7-diphenyl-4-thiolumazine (17) and the 6-and 7-p-chloro and bromophenyl lumazines (8, 9) , However, debenzoylation of 8 with methoxide ion afforded the free nucleoside 9 in 80% yield, On heating with co nc. NHJ at 120°C for 48 h. under pressure, th e 4-thiolumazine 8 showed initially the conversion of the thio group into the amino group via a nucleophilic substitution of the sulphur atom and was also deblocked simultaneoulsy at th(, sugar moiety to form the isopterin N-I nucleoside 10 in 43% yield. The identity of the nucleosides 6-9 were followed from thier U.v. and IH-NNR spectra (sec Table I and 2). Thus, the expected configuration of the glycosidic bond and the N-type conformation (18) .of th e sugar molecule for these nuc1 eosides were confirmed from the small coupling constants of 1 1 '.2' in their IH-NMR spectra,
The inversion of the configuration at C-2' of the free nucleoside 7 was investigated by way of a 2,2'-an hydro deri vative 13 which has heen generated with the convenient diphenyl carbonate procedure (6, (19) (20) (21) (22) . Thus, trea tment of 7 with diphenyl carbonate in DMF at 160°C showed a two step reaction : formation of the 2'.3'-0-carbonate derivative followed hy cyclization to the 2,2'-anhydro detivative 13 in 34% yield a fter loss of CO 2 • Compound 13 was further characterised as its diacetate 14. The structures of 13 and 14 were followed also from their 1 H-NNR spectra which are di stinguished by sepa ration of the sugar proton signals due to the additio nal bridging of the sugar and the aglycone in these molecules. Acid-catalysed hydrolysis of 13 in boiling acetone led to th e 6,7-bis-(a-pyridyl)-I-j3-D-a rabinofuranosyl lumazi ne 15 in 60% yield. Alternatively, reaction of 14 in boiling 0.1 N sodium hydroxide solution for a short time afforded 15 in 56% yield, the structure of which was assigned from both 1 H-NMR and UY. spectra. The values of 11'.2' = 6.8 H z, 12'.3' =0 Hz are characteristic for the drabino configuration.
A synthetic approach has been reported concerning the sy nthesis of pyrimidine 2' -deoxyribonucleosides from dehydrohalogination of the 2'-halo-2' -deo:\)ribofuran osid es by either catalytic hydrogenation or radical reduction (23) (24) (25) (26) . Accordingly, we investigated the synthesis of 2'-bromo-2'-deoxylumazine nucleoside a nd its behaviour towards onc of the reducing agent. Thus. treatment of 7 with acetyl bromide in boiling dry acetonitril gave, a fter chromatographic sepa ration, the 6,7-bis-(a-pyridyl)-I-(2- Applying standard methods (4, 27) for the synthesis of 2' -deoxyribofuranosides, some analogues in this series were prepared. Thus, reaction of 2-deoxy-3,5-di-O-tolouyl-D-erythro pentofuranosyl chloride (16) (26) and the silylated base 4 in the presence of cupper iodide gave, after chromatographic separation, the a-and [3-anomers 17 and 19 respectively in the ratio 4:1. The IH-NMR spectrum of the aanomer 17 is characterised by the appearence of H-l' as triplet in the region 8 7.1 (J 1' .2'=JI"f=7. 
6,7-Bis-(a-pyridyl)-lumazine (3)
In 50 ml of water was dissolved 3.50 g (19.70 mmo!) of 5.6-uracil-diamine (1) and then a solution of 4.20 g (17.50 mmol) of a-pyridyl in 50 ml of EtOH added. The mixture was heated under reflux for 3 h. and then evaporated to dryness. 
7-Bis-(a-pyridyl)-1-(2. 3.5-tri-O-benzoyl-rJ-D-ribofuranosy l)-lumazine (6)
In 150 ml of hexamethyldisilazane were heated 8.0 g (25.13 mmol) of 3 and a few crystals of ammonium sulphate under reflux for 20 h . After cooling, the solution was evaporated to dryness to give the silylated product (4) , which was dissolved in 80 ml of dry 1,2-dichloroethane and then a solution of 12. 68 g (23.13 mmol) of I-O-acetyl-2,3,5-tri-O-benzoyl-S-D-ribofuranose (5) in 60 ml of dry 1,2-dichloroethane added. The mixture was stirred for 4 h. at room temperature after addition of 5 ml (27.55 mmol) of trimethyl silyl triflouromethanesulphonate: The reaction mixture was then partitioned between CHCh and a dilute aqueous NaHC0 3 solution. The organic layer was dried (Na 2 S04) and then evaporated to dryness to yield 8. (7) I. In dry MeOH (35 ml) were di ssolved 0.06 g of Na and then 1.50 g (1.96 mmol) of 6 added and stirred for 20 h . at room temperature. The reaction mixture was acidified to pH 5 with dilute AcOH, and then evaporated to dryness. The residue was partitioned between water (50 ml) and ether (50 ml), the aqueous layer was evaporated to dryness and finall y washed with 3 X 30 ml of EtOH to give 0.96 g of 7 6 and then stirred for 24 h. at room temperature. Worked-Up as usual gave 0.9 g (94%) of the same m.p. of the authentic sample prepared in experiment 1.
7-Bi'i-(a-pyridyl)-I-rJ-D-ribofuranosyllumazine

7-Bis-[a-(N.N-phosphorus pentasulphido)-pyridylJ-l-(2,
3.5-tri-O-benzoyl-S-D-ribofuranmyl)-4-thiolumazine (8)
1. A mixture of 1.50 g (0.65 mmol) of 6 and 0.44 g (0.99 mmol) of P4SlO in dry dioxane (5 ml) and DMF (10 ml) was boiled for 20 h. After cooling, the suspension was filtered and the filtrate evaporated to dryness. The residue was partitioned between CHCb (3 X 50 ml) and water (50 ml), the combined organic extracts dried, filtered and again evaporated to a yellow solid. This was dissolved in EtOH and re-precipitated with ether to yield 0.64 g (80%) of salt type intennediate starting to decompose at 130<:: and melted at 150-1 54°C .
6, 7-Bis-(a-pyridyl)-1-rJ-D-ribofuranosyl-4-thiolumazine (9)
In dry MeOH (15 m\) were dissolved 145 mg (0.63 mmol) of Na and then 419 mg (0.52 mmol) of compound 8 added and stirred for 24 h. at room temperature. After neutrallization with AcOH, the mixture was evaporated to dryness and coevaporated with EtOH (10) In a pressure vessel were heated 0.40 g (0.51 mmol) of 8 in 25% methanolic NH, (20 ml) to 120<:: for 48 h. The reaction mixture was treated with charcoal, filtered, the filtrate was evaporated to dyness to yield a light yellowish compound. This was stirred with CHCh for 1/2 h, filtered and recrystallized from MeOH to afford 0. (7) with acetyl bromide A mixture of 29 ml of abs. acetonitril and 0.22 ml (3.20 mmol) of acetyl bromide was heated under reflux with 225 mg (0.46 mmol) of compound 7 for 3 h. After cooling, the solution was evaporated to dryness, the residue was partitioned between CHCIl (20 ml) and aqueous NaHCO; solution (15 ml), the organic layer was dried (Na 2 S04) filtered, and evaporated to dryness. The residue was passed on 20 g of silica gel, elution with CHCb gave 88 mg (32%) of light brownish crystals of m .p. 236-238°C (decomp.), characterised as II. (14) A mixture of 0.12 g (0.23 010101) of 13. pyridine (6 011) and acetic anhydride (3 (15 011 ) was stirred at 75°C for 3 h. under nitrogen. After cooling. it was evaporated, the residue was partitioned between CHCh (30 011) and water (30 011). The organic extract was dried (Na2S04), filtered and evaporated to give a crude product (0.16 g). Chromatographic purification of this product on 30 g of silica gel gave 0.13 g of amorphous compound which was tentatively identified as 14 (72%). by m.p .. mixed m.p. also other physical properties were identical to those of the authentic sample. 
4-Amino-6, 7-bis-(a-pyridy l)-I-rJ-D-ribofuranosylpteridin-2 (1 H)-one
Reaction of 6.7-Bis-(a-pyridy l)-I-rJ-D-ribofuranmyl-lumazine
2.2' -Anydro-6, 7-his-(a-pyridyl)-1-(3.5-di-O-acetyl-rp-D-ri- h~/uranosyl)-/umazine
67-Bis-(a-pyril(vl}-1-(2-deoxy-3.5-di-O-p-t%u/y-a and rp-
D-erythropent~ti,rano.~y')-lumazine (17) and (19) A mixture of 2.42 (7.61 mmol) of 3 and few clystals of (NH4hS04 was heated in 30 011 of hexamethyldisilazane under reflux for 20 h. After cooling, the solution was evaporated to dryness under dry condition to yield 4. Compound 4 was dissolved in 20 ml of dry CHCb and then a solution of 2.96 g (7.61 mmol) of l-chloro-3.4-di-O-toloulyl-D-erythropentofuranose (16) in 20 ml of dry CHCh and 1.44 g (7.61 mmol) of cupper iodide were added. After stirring for 3 h. at room temperature, the mixture was partitioned with sodium thiosulphate solution (40 011) and filtered through celite. The aqueous layer was washed with CHCb (2X 15 ml), the combined. extracts were dried over Na2S04, and filtered. The filtrate was treated with charcoal, filtered and evaporated to yield 2.0 g of the anomeric mixture. The mixture was passfld over a column of silica gel (90 g) and elution with CHCh/ MeOH (99:1) gave 1.5 g (29%) of the a-anomer 17 as foam, m.p. 140-147°C. 
6,7-Bis-(a-pyridyl)-I-(2-deoxy-a-D-erythropentoJuranosyl)-lumazine (18)
A solution of 0.39 g (0.45 mmoI) of 17 in 20 ml of sodium methoxide [from 0.02 g (0.87 mmol) of NaJ was stirred at room temperature for 20 h. Thc solution was acidified with AcOH to pH 5, evaporated to dryness, the residue was partitioned betwec n water (30 ml) and ether (30 ml). The aqueous laye r was evaporatcd, the isolated solid was recysta llized from MeOH to givc 0.22 g (85%) of colorless crystals of m.p. 155 
7-BL:~-(a-pyridyl)-I-(2-deoxy-B-D-erythropento.syl)-/uma
zinc (20) Analogous treatment of 0.10 g (0.43 mm o!) of 19 according to the preceding proccdure gave 0.07 (89%) of colorless crystals of m.p. 21 
